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It was our intention upon taking up this subject for a thesiS,, 
to deal mainly with beams of various cross-section; to ascertain their 
trancverse strength and the effect of the shape of the sections chosen 
upon this strength, but owing to unforseen difficulties which prevent- 
ed t11- foundry from maintaining their usual supply of iron, it was 
impossible to cast the specimens and so we were limited almost entire- 
ly to tests in compression and tension, using the common test bars 
on hand and those specimens that we could turn from them. 
The first test made was that of finding the relative strength 
of cast iron, in tension and compression. For .his purpose specimens 
were turned three -fourths of an inch in diameter and one and a half 
Inches long, five specimens being tested in compression and five in 
tension. The average breaking load of the specimens tested in tension 
was 21,852 pounds per square inch, and for those in compression 
112,473 pounds per square inch, this giving the ratio Of the breaking 
load in tension to the breaking load in compression as 1 is to 5.147. 
Results of this test are shown in table number one. 
The second test (results shown in table number two) was made 
with turned bars in tension, sixteen specimens being broken in all; 
six of the shape shown by figure one, four like figure two, three like 
figure three and three like figure four. 
The first specimen was simply a turned bar, the finished sur- 
face being of no specified length and the shoulders le -Pt round. 
In the second a V shaped cut was made in the surface of the 
bar with a diamond nose lesthe tool. 
The third specimen was treated the same as the second except 
that in place of the diamond nose a round nose tool was used, cutting 
a U shaped groove. 
Ujj it 
The fourth is the same as number one with the exception that 
the shoulders in four are square, instead of round as in number one. 
The average breaking loads are for the first- 19,432 pounds 
per square inch, for the second 16,610 pounds per square inch, for the 
third 17,483 pounds per square inch anr. for the fourth 17,613 pounds 
per square inch. 
This shows that those specimens whose area of cross section 
changed, gradually had the highest breaking load. While those whose 
area of cross section changed more abruptly broke at a lower load. 
Number one had the highest breaking load, while number two had 
the lowest. 
The specimens shown in figure four broke, in all cases at the 
change in section, along the line of shoulder. 
In figure two the break was along the line of the sharp cut. 
These specimens broke at low loads on account of the very abrupt Chang,* 
in section. 
Corrections in cross sectional area were made in some specimens 
on account of flaws. This was done by drawing the cross section and 
carefully measuring and locating the flaws thereon. The area of the 
flaws was then taken by a planimeter and this area deducted from the 
area of the cross-section. 
The third test (results shown in table number three) w; -1,s a ten- 
sion teat of bars which alternated in diameter from one and a half 
inches to one inch the section changing in size fdr every inch and a 
half of linear measure. This test was made for the purpose of noting 
the effect of abrupt changes of section in, and the effect of fillets 
on, castings . The data of the first four specimens (Table three) are 
of the filleted bars, the last four are not filleted. It is 4nterest- 
_2) 
-ing to note that the average breaking load in pounds per square inch 
of the filleted bars is 2205 pounds greater than that of the bars not 
filleted. 
smallest 
The filleted bars broke where the cross section was the 
but those without fillets failed as shown in the figure. 
The break occurred not at the smallest section but at the point where 
the .sections changed, the smaller section tearing out a sort of mush- 
room shaped cap from the larger section, showing that the specimen 
was probably weakened by the part having the greater diameter cooling 
slower than the other part and causing internal strains at this place. 
The breaking load in pounds per square inch as shown in table number 
three is obtained by using the smallest cross section of the specimen 
in calculating the pounds per square inch. 
If the actual area of the section where the break accurred had 
been used the ratio between the breaking loads of the specimens having 
fillets and those without would have been much greater. 
The fourth test was a compression test with specimens of diff- 
erent shapes. There were twenty-three of these specimens in all the 
first five were one-half inch in diameter and one and one-half inches 
long. The second five ware in the form of a truncated cone one end 
being one-half inch in diameter and the other end one inch in diameter 
and one and one-half inches long. The form of the next five specimens 
was that of two equal truncated cones, with the two smaller bases 
to - 
gethor. The diameter of the specimens at the ends being one inch and 
at the middle one-half inch and the length was one and a half inches. 
The next five specimens were cylinders one inch in diameter and one 
and a half inches long and there was a cut made in the middle of the 
specimen with a small round 
-nose lathe tool, making the smallest dia- 
meter one-half inch. ,The last three were cylinders and one and one- 
half inches long. 
The, results of this test are shown in table number four. 
These results show that where the area of the cross-section 
was uniform as in the first and last shapes, the breaking load per 
square inch was the same. But where the area of the cross-section 
varied the breaking load in pounds per square inch (calculated by 
using the smallest area of the specimen) was greater than where the 
cross-section was uniform and the faster the cross-section increased 
in size from the smallest diameter the greater was the breaking load. 
Thus with the specimen shaped as in figure two where the taper 
was least the breaking load was least, except in number One and four. 
Specimens shaped like figure three gave greater breaking toads 
than for number two, and the specimens shaped like figure four, whose 
area of cross-section increased very rapidly from the smallest area 
to the largest, gave the greatest breaking load per square inch of 
any of the specimens in this test. 
These tests, with the turned specimens in tension and in com- 
pression show that in tension where the smaller cross-section is of 
very short length the strength of the specimen is less than where the 
small cross-section is continued for a considerable length. But in 
compression where the small cross-section is of a short length the 
strength of the specimen is greater than where it is of greater length 
and the shorter the length of the small cross-section the greater will 
ii1)11[1if # 
4 M, 
be the breaking load. 
The 'c'ifth test was a beam test. There were four beams tested. 
The object of the test was to determine the effect of fillets on the 
strength of cast iron beams. The shapes of these specimens are shown 
in table number five; they were tested by placing their ends on knife 
edges two feet apart and the load applied centrally. 
This test was not a satisfactory one on account of poor iron 
used in the castings and possibly poor workmanship. 
The beams had many flaws and "blow holes': Tn the first speci- 
men tested the flaws were in the compression flange which probably 
did not effect the strength of the beam. In the second, which was 
sim'lar to the first except that it had fillets and rounded corners, 
there were more flaws and they were mostly in the tension flange 
which greatly lessened its. strength. 
The third and fourth specimens for this test were similar, ex- 
cept that the fourth one had fillets while the third one had the 
corners square. 
The results of the tests of these two were very much like num- 
ber one and number two for the flaws in number three were on the com- 
pression side while in number four they were principally on the ten- 
sion side. 
The flaws were of such irregular shape and the specimens broke 
in such a manner that it was impossible to make any correction for 
flaws. 
Drawings and patterns for beams of the same size but with the 
size of the flanges in different ratios from those tested, had been 
made but the foundry was not able to make the castings and the test 
could not be continued Purther. 
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